
(19) 


J 


Europdisches Patentamt 
European Patent Office 
Office europeen des brevets 


(12) 


(11) EP 0 819 477 B1 

EUROPEAN PATENT SPECIFICATION 


(45) Date of publication and mention 
of tlie grant of tlie patent: 
02.01.2002 Bulletin 2002A)1 

(21) Application number: 97305043.8 

(22) Date of filing: 09.07.1997 


(51) lntCI7: B05C 11/10, B05C 5/00, 
B05C5/04, B05B7/16 


(54) Hot melt adhesive applicator 

Schm elz Icle bstoff - Auft ra g vo rriclitu ng 
Appllcateur de colle tliermofusible 


(84) Designated Contracting States: 
CH DE FR GB IT LI NL 

(30) Priority: 16.07.1996 US 683064 

(43) Date of publication of application: 
21 .01 .1 998 Bulletin 1 998^04 

(73) Proprietor: ILLINOIS tOOL WORKS INC. 
Gienvlew, Illinois 60025 (US) 

(72) Inventors: 

• Boiyard, Edward W. Jr. 
Old Hiclcory, TN (US) 

• Riggan, Leonard E. Jr. 
Nashviiie, TN (US) 


m 

00 

o 

CL 


(74) Representative: Rackham, Stephen Neil 

GILL JENNINGS & EVERY, Broadgate House, 7 

Eldon Street 

London EC2M 7LH (GB) 


(56) References cited: 
EP-A- 0 293 065 
EP-A- 0 672 462 
US-A-2 022 481 


EP-A- 0 346 928 
DE-A- 3 200 469 
US-A-4 983 109 


"IIVIPROVED HOT iWELT ADHESIVE 
APPLICATOR* RESEARCH DISCLOSURE, no. 
386, 1 June 1996, page 383 XP000596180 


Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement, it shaii not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 


PrintBd by Jouve. 76001 PARIS (FH) 


EP 0 819 477 B1 


Description 

BACKGROUND OF THE INVE^^^ON 

[0001 ] The invention relates generally to a systenn for 
dispensing fluids onto a substrate, and more particularly 
to a system having a manifold coupled to an array of 
adhesive dispensing nozzles for precisely dispensing 
hot melt adhesives supplied from a reservoir to the man- 
ifold by a metering gear pump. 

[0002] The precise dispensing of hot melt adhesives 
and other fluids onto substrates is required in many ap- 
plications. The manufacture of a variety of bodily fluid 
absorbing hygienic articles including disposable diapers 
and incontinence pads, sanitary napkins, patient under- 
lays, and surgical dressings, for example, often requires 
bonding one or more layers of material, or substrates. 
These layers of material include, more specifically, a flu- 
id impemneable, highly flexible thin film such as polypro- 
pylene or polyethylene onto which is adhered a highly 
absorbent pad often formed of a cellulose or plastic ma- 
terial covered by a non-woven fleece-lil<e material. The 
fluid impermeable thin film, however, is extremely tem- 
perature sensitive, and hot melt adhesives have a ten- 
dency to defonm the film and in some cases melt through 
the film. Materials bonded in other applications are sim- 
ilarly temperature sensitive. 

[0003] It is known to dispense hot melt adhesive onto 
a substrate from nozzles that form thin fibers or stands 
of adhesive, which are nearly invisible to the naked eye 
and incapable of melting or distorting the substrate. In 
many applications, a plurality of adhesive dispensing 
nozzles are arranged generally In an elongated array 
directed toward the substrate, which is usually moved 
transversely relative to the nozzles. The hot melt adhe- 
sh^e is very often supplied to the nozzles from a reservoir 
by a gear pump including several fluid outlets, which si- 
multaneously supplies precisely metered amounts of 
adhesive to several corresponding fluid dispensing noz- 
zles. U.S. Patent No. 4,983,109 to Miller et al., for ex- 
ample, discusses several gear pumps interconnected 
by a common manifold assembly, including a pump 
manifold and a distribution manifold, to a plurality of noz- 
zles wherein each gear pump simultaneously supplies 
precise Eunounts of adhesive to several corresponding 
nozzles. Each nozzle Is specially configured for coupling 
with a corresponding adhesive supply conduit alone or 
in combination with a con^esponding air supply conduit. 
A blocking plate configuration permits blocking altema- 
tively the nozzle to prevent adhesive dispensing where- 
in the blocking plate recirculates adhesive back to the 
adhesive reservoir or back to the gear pump. 
[0004] The inventors of the present invention recog- 
nize that controlling the temperature of compressed air 
combined with the hot adhesive in the nozzle is an ef- 
fective means for controlling the adhesive dispensed by 
the nozzle. U.S. Patent No. 4,983,109 to Miller et al., 
however, is not capable of independently controlling air 
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temperature since compressed air is supplied through 
the common manifold assembly, which is maintained at 
a temperature required for adequately supplying and 
properly dispensing adhesive. The inventors of the 
5 present invention also recognize that it Is desirable to 
recirculate adhesive as a means for dynamic pressure 
regulation, which may be required in the event adhesive 
flow through the one or more nozzles becomes obstruct- 
ed, which occasionally occurs over Prior art hot melt ad- 
10 hesive applicators generally regulate pressure by limit- 
ing current to the motor that drives the gear pump, or by 
a clutch assembly that slips to limit load on the motor 
resulting from excessive fluid pressure. In U.S. Patent 
No. 4,983,109 to Miller et al., adhesive Is recirculated 
15 only when the nozzle is replaced by the specially con- 
figured blocking plate, which includes an internal pas- 
sage Interconnecting the adhesive supply conduit and 
the recirculation conduit. The blocking plate is however 
not intended to dispense adhesive or to regulate pres- 
to sure in the event that an operational nozzle becomes 
obstmcted. 

[0005] EP-A-0346928 discloses a system for recircu- 
lating fluid in the event of a blockage wherein an O-ring 
in a dispensing nozzle assembly is deformable above a 
25 threshold pressure to open a passage to a recirculation 
conduit. 

[0006] In view of the discussion above, there exists a 
demonstrated need for an advancement in the art of flu id 
dispensing systems. 
30 [0007] According to the present invention a system 
usable for dispensing fluids including hot melt adhe- 
sives, supplied from a reservoir, onto a substrate, com- 
prises: 

35 a plurality of fluid dispensing nozzles; 

a fluid metering device having a plurality of metered 
fluid outlets for supplying fluid from the resen/oir; 
a plurality of fluid supply conduits, each of which is 
interconnected between a metered fluid outlet of the 
40 fluid metering device and a corresponding fluid dis- 
pensing nozzle; 

a plurality of fluid recirculation conduits, each of 
which is interconnected between a corresponding 
fluid supply conduit and one of the reservoir and f lu- 
45 Id metering device; and 

a plurality of one-way valves, each of which is dis- 
posed in a corresponding recirculation conduit, 
wherein each one-way valve independently recircu- 
lates fluid from its corresponding fluid supply con- 
50 duit to one of the reservoir and fluid metering device 
when pressure in the corresponding fluid supply 
conduit exceeds a first threshold pressure. 

[0008] Particular embodiments in accordance with 
55 the present Invention will now be described with refer- 
ence to the accompanying drawings; in which: 

Figure 1 is a fluid flow schematic for a fluid dispens- 
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ing system according to an exemplary embodiment 
of the invention; 

Figure 2 Is a fluid flow schematic for a fluid dispens- 
ing system according to a first alternative embodi- 
ment of the invention; 

Figure 3 is a fluid flow schematic for a fluid dispens- 
ing system according to a second alternative em- 
bodiment of the invention 

Figure 4 Is a fluid flow schematic for a fluid dispens- 
ing system according to a third alternative embodi- 
ment of the invention; 

Figure 5 is a partial sectional view, taken along lines 
I - 1 in Figure 6, of a fluid dispensing system accord- 
ing to an exemplary embodiment of the invention; 
Figure 6 is a partial top view of a hot melt adhesive 
dispensing system of the type shown in Figure 5 
configured according to an exemplary embodiment 
of the invention; 

FIG. 7a is a partial sectional view of a recirculation 
manifold according to an exemplary embodiment of 
the Invention. 

FIG. 7b is a partial sectional view of a recirculation 
manifold according to an alternative embodiment of 
the invention. 

FIG. 8 is a partial sectional view of a pressure relief 
valve according to an exemplary embodiment of the 
invention. 

FIG. 9a is a partial top view of a hot melt adhesive 
dispensing system of the type shown in FIG. 5 con- 
figured according to another embodiment of the in- 
vention. 

FIG. 9b is a partial side view taken along lines 11-11 
of the FIG. 9a. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] The present invention is suitable generally for 
dispensing fluids onto a substrate in a variety of appli- 
cations, including applications where precise dispens- 
ing of fluid onto the substrate is required, and the inven- 
tion is suitable particularly for precisely dispensing hot 
melt adhesives of the type used for bonding layered ma- 
terials in the manufacture of hygienic articles. 
[0010] According to the invention as illustrated In the 
exemplary fluid flow schematics of FIGS. 1 through 4, 
the fluid dispensing system 10 comprises generally a 
plurality of nozzles 20 Interconnectable to a fluid reser- 
voir, or tank, by a plurality of fluid supply conduits 30 and 
one or more fluid metering devices, or pumps, which in- 
dependently supply fluid from the tank to each of the 
plurality of nozzles 20 through a corresponding fluid 
supply conduit 30. In another configuration, the system 
10 includes a plurality of recirculation conduits 40 each 
Interconnectable between a corresponding fluid supply 
conduit 30 and the tank by a plurality of one-way valves 
each disposed along a corresponding recirculation con- 
duit 40. The one-way valves conditionally recirculate flu- 
Id from the con'espondlng fluid supply conduit 30 toward 


the tank, wherein fluid is recirculatable either back to the 
tank or back to the pump. The one-way valves are gen- 
erally configured to recin::ulate fluid when pressure in the 
fluid supply conduit 30 exceeds a predetermined fluid 

5 pressure threshold. The one-way valves, moreover, in- 
dependently regulate pressure between the pump or 
pumps and the con-esponding nozzles 20 without affect- 
ing the pressure In the remaining nozzles. 
[0011] In the exemplary fluid flow schematics of FIGS. 

10 1,2 and 4, the one-way valve is a normally closed check 
valve 50. The system 1 0 also includes at least one nor- 
mally closed one-way pressure relief valve 60 disposed 
between the plurality of one-way check valves 50 and 
the tank. The check valves 50 are independently oper- 

15 ated one-way valves, and are opened to recirculate fluid 
toward the tank when pressure in the corresponding flu- 
id supply conduit 30 exceeds a first threshold pressure. 
The pressure relief valve 60 Is opened to recirculate fluid 
toward the tank when the pressure between the check 

20 valves 50 and the pressure relief valve 60 exceeds a 
second threshold pressure, which is greater than the 
first threshold pressure. The check valves 50 Independ- 
ently regulate pressure between the pump or pumps 
and the corresponding nozzles 20 without affecting the 

25 pressure in the remaining nozzles. In one applteation, 
the f irstthreshold pressure of the check valves 50 is sev- 
eral psi greater than the desired fluid pressure in the 
fluid supply conduit 30, and the second threshold pres- 
sure df the pressure relief valve 60 is between approx- 

30 innately 2 and 3 times the desired fluid pressure in the 
fluid supply conduit 30. In the exemplary fluid flow sche- 
matics FIGS. 1 , 2 and 4, a manually operated pressure 
discharge valve, not shown, may also be disposed be- 
tween the plurality of check valves 50 and the pressure 

3s relief valve 60 for relieving fluid pressures belowthe sec- 
ond pressure threshold, which is useful for resetting the 
system. In another configuration, a plurality of air supply 
conduits 70 each are interconnectable between an air 
supply not shown and a corresponding nozzle 20 where- 
to in the air supply conduits 70 supply compressed air to 
the nozzle usable for modifying a flu id pattern dispensed 
therefrom as further discussed below. 
[0012] The exemplary fluid flow schematic of FIG. 4 
includes a nomrially closed diverter valve 80 disposed 

45 between the plurality of one-way check valves 50 and 
the tank In parallel to the nomialiy closed pressure relief 
valve 60. The diverter valve 80 relieves fluid pressure 
between the plurality of check valves 60 and the pres- 
sure relief valve 60 to reduce fluid pressure in the fluid 

50 supply conduits 30 when the pump is energized and the 
plurality of nozzles 20 are closed. The diverter valve 80 
reduces the tendency for flu id to surge through the noz- 
zles 20 when the nozzles are first opened. The diverter 
valve 80 Is a particularly desirable feature for applica- 

S5 tions where the nozzles 20 are opened and closed in- 
termittently. In operation, the nomnally closed diverter 
valve 80 is opened when the nozzles 20 are closed, and 
the diverter valve is closed when the nozzles are 
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opened. The diverter valve 80 also eliminates any re- 
quirement for the manual pressure discharge valve dis- 
cussed above. 

[0013] In the exemplary fluid flow schematic of FIG. 
3, the plurality of one-way valves are a plurality of nor- 
mally closed pressure relief valves 60, which are 
opened to recirculate fluid toward the tank when pres- 
sure in the corresponding fluid supply conduit 30 ex- 
ceeds a threshold fluid pressure. The pressure relief 
valves 60 independently regulate pressure between the 
pump or pumps and the corresponding nozzles 20 with- 
out affecting the pressure in the remaining nozzles. In 
one embodiment, the threshold pressure is between ap- 
proximately 2 and 3 times a desired fluid pressure in the 
fluid supply conduit 30 as discussed above. In an alter- 
native configuration, a plurality of air supply conduits 70 
each are interconnectable between an air supply not 
shown and corresponding nozzles 20 wherein the air 
supply conduits 70 supply compressed air to the nozzles 
for modifying a fluid pattern dispensed therefrom as fur- 
ther discussed below. 

[0014] The exemplary fluid flow schematics of FIGS. 

1 and 4 include a pressure monitoring gauge 90 and 
pressure monitoring port 92 connectable between the 
plurality of check valves 50 and the pressure relief valve 
60 for monitoring an average fluid pressure therebe- 
tween, which results from pressure increases in any one 
or more of the plurality of fluid supply conduits 30. Ac- 
cording to the alternative fluid flow schematics of FIGS. 

2 and 3, a plurality of pressure monitoring gauges 90 
and ports 92 are each connectable with a corresponding 
fluid supply conduit 30 for monitoring indh/lduaily fluid 
pressure in a corresponding fluid supply conduit 30 be- 
tween a corresponding nozzle 20 and pump. 

[0015] According to another embodiment, the pres- 
sure monitoring gauges 90 are either replaced by or 
coupled to a pressure transducer connectable to an au- 
dio or visual aiann for indicating that one or more fluid 
supply conduits 30 is recirculating fluid, which often in- 
dicative of an obstructed nozzle 20. In the configurations 
of FIGS. 1 and 4, a single transducer and alarm coupled 
to the pressure port 92 indicates generally that one or 
more fluid supply conduits 30 are recirculating fluid, but 
alarm does not specifically identify the fluid supply con- 
duit 30 recirculating fluid. In the configurations of FIGS. 
2 and 3, each fluid supply conduit 30 and nozzle 20 in- 
cludes a corresponding transducer and alarm for iden- 
tifying the specific fluid supply conduit or conduits 30 
that are recirculating fluid. 

[001 6] In some applications it is desirable to intention- 
ally block one or more fluid supply conduits 30 and re- 
circulate fluid from the blocked fluid supply conduits 30 
toward the reservoir without sounding an alamri or oth- 
erwise indicating that fluid is recirculating from the 
blocked fluid supply conduits 30. More specifically, one 
or more nozzles 20 may be intentionally turned off or 
replaced with a blocking plate that obstructs fluid flow 
from a fluid supply conduit 30. Under these circumstanc- 


es fluid from the blocked fluid supply conduits 30 is gen- 
erally recirculated to either the fluid pump or the fluid 
reservoir. Recirculating fluid through the recirculation 
conduit 40, however, precludes use of an alarm for in- 

5 dicattng unintentional fluid recirculation, which may oc- 
cur as a result of an obstructed nozzle. According to an 
alternative embodiment, recirculation conduit 42, cou- 
pled to either one or more closed nozzles 20 or fluid sup- 
ply conduit blocking plates, recirculates fluid from the 

10 con-esponding fluid supply conduits 30 toward the res- 
ervoir. 

[00171 In th© exemplary embodiment of FIGS. 5 and 
6, the system 10 includes a main manifold 100 having 
a plurality of fluid supply conduits 30 coupled to a fluid 

15 metering device 300, which independently supplies fluid 
from a fluid resewoir, or tank, wherein the combination 
forms a metering gear-driven head. The main manifold 
1 GO includes a first end portion 1 02 with a plurality of 
fluid outlet ports 32 each for coupling a corresponding 

20 fluid supply conduit 30 to a corresponding fluid dispens- 
ing nozzle 20. In an alternative embodiment, the main 
manifold 100 includes a second end portion 104 with a 
plurality of fluid outlet ports 32 for coupling a corre- 
spondingf luid supply conduit 30 to a corresponding fluid 

^5 dispensing nozzle 20, wherein the fluid metering device 
supplies fluid to either or both end portions 1 02 and 1 04 
of the main manifold 1 00. 

[0018] In one embodiment, the fluid metering device 
300 is a metering gear pump having a fluid inlet 320 cou- 

30 pled to the tank and a plurality of independent fluid out- 
lets 330 each coupled to a fluid supply conduit 30 for 
providing precisely metered amounts of fluid to a corre- 
sponding nozzle 20. According to this embodiment, a 
single fluid metering device 300 independently and sl- 

35 multaneously supplies fluid to several fluid supply con- 
duits 30 and nozzles 20. A pump suitable for this appli- 
cation Is IVIodel No. HSJ-62260-7000-0, having a fluid 
inlet port and eight fluid outlet ports, available from Park- 
er Hannifin Corporation, Zenith Pumps Division, San- 

40 ford, North Carolina. 

[0019] The main manifold 100 alternatively includes 
a well 110 for receiving the fluid metering device 300. 
An adapter plate 120 with a plurality of conduits 122 may 
be alternatively disposed between thefluid metering de- 

45 vice 300 and the main manifold 100 for appropriately 
routing and coupling the fluid outlet ports 320 of the fluid 
metering device 300 with the fluid supply conduits 30. 
A sealing member may be disposed between the adapt- 
er plate 1 20 and the main manifold 1 00. A pump supply 

50 conduit 130 is disposed in the main manifold 100 for 
supplying fluid from the fluid reservoir, or tank, to the 
fluid metering device 300. In one embodiment, fluid is 
supplied from the tank to the pump fluid supply conduit 
130 through a fluid filter 140 mounted in the main man- 

55 {fold 100. The fluid filter 140 includes a fluid inlet port 
142 for coupling with the tank. A heating member dis- 
posed in the main manifold 1 00 heats the fluid metering 
device 300 and the main manifold 1 00 thereby providing 
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a relatively efficient means for heating the fluid, which 
eliminates the requirement of a separate heating ele- 
ment and insulation for the fluid metering device 300. In 
the embodiment of FIG. 6, the heating member includes 
a plurality of heater cores 1 50 disposed in a correspond- 
ing recess In the main manifold 1 00. In one embodiment, 
one or more temperature sensors are disposed in the 
main manifold 100 for providing temperature data to a 
heating member temperature controller 
[0020] In an alternative embodiment, a second fluid 
supply conduit 1 60 having an inlet port 1 62 on an upper 
side of the main manifold 100 extends between a first 
port 1 64 on a first side 1 06 of the main manifold 1 00 and 
a second port 166 on a second side 108 of the main 
manifold. The supply conduit 1 60 is coupled to the pump 
supply conduit 130, and the inlet port 1 62 is coupled to 
the tank for supplying fluid to the fluid metering device 
300. The ports 164 and 166 are coupleable to con-e- 
sponding ports on one or more other main manifolds, 
substantially Identical to the main manifold 1 00, mount- 
able adjacently on the first side 1 06 and the second side 
108 of the main manifold 100 to form an array of main 
manifolds. In FIG. 6, a second side 108' of a second 
main manifold 1 00\ shown in part, is mounted adjacent- 
ly to the first side 1 06 of the main manifold 1 00 so that 
the second fluid conduit 160' of the second main mani- 
fold 100" is coupled to the second fluid conduit 160 of 
the main manifold 1 00. According to this arrangement, 
fluid is supplied to both main manifolds by coupling the 
fluid reservoir, or tank, to the fluid Inlet 162 of the main 
manifold 100. Any of unused ports 162, 164 and 166 of 
the conduit 160 in the array of main manifolds may be 
plugged. In the exemplary embodiment, ail but one of 
the fluid inlet ports 1 62, and the first port 1 64 and second 
port 166 on the outenmost sides of array of main mani- 
folds are plugged. The fluid supplied from the second 
fluid conduit 160 may be filtered by filter 140 in each 
main manifold before flowing to the inlet port 320 of the 
fluid metering device 300. 

[0021] In the exemplary embodiment, each of the plu- 
rality of fluid dispensing nozzles 20 is part of a nozzle 
module 200 that is actuatable pneumatically to open and 
close the nozzle 20 on command. The nozzle modules 
200 also have the capability to combine fluid from the 
fluid supply conduit 30 with compressed air for precisely 
controlling an amount and pattern of fluid dispensed 
from the nozzle 20. The nozzle module 200 Includes a 
fluid interface 21 0 with a fluid inlet port 232 for coupling 
with a fluid supply conduit 30, and air inlet ports 21 4 and 
216 for actuating the nozzle module 200. The nozzle 
module also includes an air interface 220 with an air port 
222 for providing compressed air to the nozzle 20. A 
nozzle module particularly suitable for this purpose is 
the MR-1300TM Nozzle Module, available from ITW Dy- 
natec, Hendersonville, Tennessee. 
[0022] In the exemplary embodiment, the fluid inter- 
face 210 of the nozzle module 200 is mountable on ei- 
ther the first end portion 102 or the second end portion 
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1 04 of the main manifold 1 00 for coupling the fluid inlet 
port 232 with a corresponding fluid supply conduit 30. 
The main manifold 1 00 includes air supply conduits 1 70 
corresponding to each fluid supply conduit 30 and cou- 

5 pleable to the air inlet ports 214 and 21 6 of each nozzle 
module 200. In an alternative embodiment, however, air 
for actuating the nozzle module 200 may be supplied to 
an outersldeof the nozzle module 200, which eliminates 
the requirement for the air supply conduits 170 In the 

10 main manifold 1 00. 

[0023] In the exemplary embodiment, the fluid meter- 
ing device 300 includes eight fluid outlets 330 capable 
of independently supplying fluid to eight corresponding 
nozzles 20 through corresponding fluid supply conduits 

15 30. The main manifold 100 of the exemplary embodi- 
ment may therefore be configured for dispensing fluid 
up to eight nozzles 20 at any one time by coupling noz- 
zles 20 to corresponding fluid supply conduits 30 on ei- 
ther the first or second end portions 1 02 and 1 04 of the 

20 main manifold 1 00. A blocking member 500 Is mounta- 
ble over the unused fluid supply conduits 30, and In al- 
ternative embodiments the blocking member may block 
also the air supply conduits 170. The fluid In some 
blocked fluid supply conduits 30 Is recirculated back to- 

25 ward the fluid reservoir, or tank, as further discussed be- 
low. Other embodiments may Include additional fluid 
supply conduits 30 in the main manifold 100 and may 
employ a fluid metering device with more or less than 
eight fluid outlet ports. 

30 [0024] FIG. 6 shows a plurality of nozzles 20 arrange- 
able along the first end portion 102 of the main manifold 
1 00 wherein a spacing between adjacent nozzles 20 is 
substantially equal. The spacing between the nozzles 
20 Is based on a spacing between a central portion 230 

35 of adjacent nozzles 20. In the exemplary embodiment, 
the fluid supply conduits 30 also have substantially 
equal spacing therebetween so that the spacing of the 
nozzle modules 200 is substantially equal. The spacing 
between the side portions 106 and 108 and the outer- 

40 most fluid supply conduits 30 however is approximately 
one-half the spacing between adjacent fluid supply con- 
duits 30 interior of the side portions 106 and 108. Ac- 
cording to this configuration, the central portion 230 of 
the nozzles 20 coupled to the sidemost fluid supply con- 

45 dults 30 Is spaced similarly from the corresponding side 
portion 106 and 108 so that the central portions 230 of 
the sidemost nozzles 20 of adjacently mounted main 
manifolds 1 00 have the same spacing as the other noz- 
zles. 

50 [0025] FIG. 6 also shows the fluid supply conduits 30 
on the second end portion 1 04 of the main manifold 1 00 
offset rBlative to the fluid supply conduits 30 on the first 
end portion 102 of the main manifold 100. According to 
this configuration, nozzles 20 mounted on the second 

55 end portion 1 04 of the main manifold 1 00 are offset rel- 
ative to nozzles 20 on the first end portion 102 of the 
main manifold 1 00. The offset spacing of the central por- 
tions 230 of the nozzles 20 disposed on opposing sides 
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102 and 104 of the main manifold 100 provides an in- 
terleaved fluid dispensing pattern. This offset arrange- 
ment of nozzles 20 on opposing ends of the main man- 
ifold 1 00 effectively forms an an^ay of nozzles 20 with 
reduced spacing between the central portions 230 of ad- 
jacent nozzles compared to the nozzle spacing availa- 
ble by disposing nozzles on only one side of the main 
manifold 100. The reduced nozzle spacing is useful for 
some fluid dispensing applications. 
[0026] An air preheater module 400 with a pre heater 
interface 41 0 is mountable on the air interface 220 of a 
plurality of adjacently mounted nozzle modules 200, and 
may include a recessed portion 412 to reduce heat 
transfer from the air preheater module 400 to the nozzle 
modules 200. The air preheater module 400 includes a 
compressed air Inlet port 420 for directing compressed 
air through an arrangement of parallel conduits 430 dis- 
posed over heating members 440, wherein the parallel 
conduits 430 have relatively increased surface area, 
which improves heat transfer to the air. The heated air 
Is directed Into a common plenum 450, and through a 
plurality of air supply conduits 460 each having an outlet 
port 462 coupleable to a corresponding air inlet port 222 
of a corresponding nozzle module 200. An adjustable 
throttling vafve 470 is disposed in each air supply con- 
duit 460 for controlling heated air flow therethrough. The 
location of the air preheater 400 on the outer side of the 
nozzle module 200. apart from the main manifold 100, 
pemiits controlling the temperature of the compressed 
air independent from the temperature of the main man- 
ifold 1 00, which provides improved control of fluid dis- 
pensed from the nozzle 20. 

[0027] FIGS. 5 and 6 further illustrate an alternative 
configuration wherein the system 1 0 Includes a plurality 
of recirculation conduits 40 each interconnectable be- 
tween a corresponding fluid supply conduit 30 and the 
fluid reservoir, or tank, by a plurality of one-way valves 
V each disposed along a corresponding recirculation 
conduit 40. The main manifold 100 includes a second 
interface 1 80 on which Is mountable a recirculation man- 
ifold 600 having a recirculation Interface 610. The sec- 
ond interface 180 of the main manifold 100 includes a 
plurality of recirculation outlet ports 1 82 for coupling the 
plurality of recirculation conduits 40 to a plurality of re- 
circulation inlet ports 612 on the recirculation Interface 
610 of the recirculation manifold 600 as further dis- 
cussed below. 

[0028] In one embodiment, the plurality of one-way 
valves V are a plurality of one-way check valves 50 each 
disposed along a corresponding recirculation conduit 40 
in the main manifold for recirculating fluid toward the re- 
circulation manifold 600 when the fluid pressure in a cor- 
responding fluid supply conduit 30 is at a first pressure 
threshold as discussed above. A check valve suitable 
for this application is Model No. 2206 available from 
Kepner Products, Villa Park, Illinois. In the exemplary 
embodiment of FIG. 7a, the recirculation manifold in- 
cludes a fluid discharge port 620 coupled to the fluid res- 


ervoir, and a normally closed pressure relief valve 60 
disposed in a corresponding recess in the recirculation 
manifold 600. The pressure relief valve 60 opens to re- 
circulate fluid from .the recirculation conduits 40 to the 

5 discharge port 620 and toward the tank when the fluid 
pressure between the check valves 50 and the pressure 
relief valve 60 Is at a second pressure threshold as dis- 
cussed above. A pressure relief valve suitable for this 
application Is Model No. CP 208-3 available from Gom- 

10 pact Controls, Hillsboro, Oregon. In an alternative em- 
bodiment, the check valves 50 are disposed in the re- 
circulation manifold 600. The recirculation manifold 600 
also includes a pressure monitoring port 92 for receiving 
a pressure monitoring gauge 90, which monitors an av- 

is erage pressure between the check valves 50 and the 
pressure relief valve 60 as discussed above. The recir- 
culation manifold 600 is interchangeably mountable on 
the main manifold 100 with recirculation manifolds hav- 
ing other configurations. A pressure transducer con- 

20 nectable to an indicator or alarm may alternatively be 
coupled to the pressure port 92 for indicating that fluid 
is being recirculated from one or more fluid supply con- 
duits 30 as discussed above. 

[0029] In the embodiment of FiG. 7b, a recirculation 

25 manifold 600 is configured similarly to the embodiment 
of FIG. 7a, and includes additionally a normally closed 
diverter valve 80 disposed in a corresponding recess in 
the recirculation manifold 600. The diverter valve 80 is 
disposed between the plurality of one-way check valves 

30 50 and the tank in parallel to the nomially closed pres- 
sure relief valve 60, and is coupled to the fluid discharge 
port 620 of the recirculation manifold 600 by a fluid outlet 
conduit 82. The dh/erter valve 80 facilitates relieving flu- 
id pressure in the fluid supply conduits 30 when the 

35 pump is energized and when the plurality of nozzles 20 
are closed to reduce the tendency for fluid to surge 
through the nozzles 20 when the nozzles are first 
opened as discussed above. In operation, the normally 
closed diverter valve 80 is opened when the nozzle 

40 modules 200 are closed, and the diverter valve is closed 
when the nozzle modules are opened. A diverter valve 
suitable for this application is Model No. CP 508-2 avail- 
able from Compact Controls, Hillsboro, Oregon. 
[0030] In another embodiment, the plurality of one- 

45 way valves V are Individual pressure relief valves dis- 
posed in the main manifold 100, or disposed alternative- 
ly In a recirculation manifold 600. FIG. 8 shows an pres- 
sure relief valve 700 of the type disposable in the main 
manifold 1 00 having two matable body members 71 0 

50 and 720 and a central bore 730 which houses a ball 740, 
or other similarly seatable member, biased toward a 
seat 750 by a coil spring 760 wherein the threshold pres- 
sure is determined by the spring constant. The pressure 
relief valves 700 may be used in combination with the 

55 recirculation manifold 600 of FIG. 7a by replacing the 
pressure relief valve 60 with a plug, which is not shown. 
[0031] In the embodiment of FIG. 5, the main manifold 
100 includes, alternatively, a plurality of pressure mon- 


6 


11 


EP 0 819 477 B1 


12 


itoring ports 94 each coupled directly to a corresponding 
fluid supplyconduitSOfor independently monitoring fluid 
pressure in the fluid supply conduit 30 with a con-e- 
sponding pressure gauge 90. In the exemplary embod- 
iments of FIGS. 5 and 6, the pressure monitoring ports 
94 of the main manifold 100 are coupled to an an-ay of 
corresponding ports 92 in the recirculation maritfoid 600 
where corresponding pressure gauges 90 are coupled 
to the ports 92. The pressure gauges 90 may alterna- 
tively be disposed in the main manifold 100. The recir- 
culation manifolds of FIGS. 7a and 7b may also alterna- 
tively be configured with individual pressure monitoring 
ports forcoupling with the pressure monitoring ports 94 
of the main manifold 100. Absent corresponding ports 
92 in the recirculation manifold, the ports 94 in the main 
manifold 100 are bioclced and are unused. A pressure 
transducer conn actable to an indicator or alarm may al- 
ternatively be coupled to each pressure port 92 in the 
recirculation manifold, or directly with the ports 94 in the 
main manifold 100 In configurations where the ports 94 
are not coupled with the recirculation manifold 100, for 
indicating that fluid is recirculating from acon-esponding 
fluid supply conduit 30 as discussed above. 
[0032] FIGS. 9a and 9b show a hot melt adhesive dis- 
pensing system of the type shown generally in FIG. 5 
including a nozzle adapter plate 800 interconnecting the 
main manifold 100 and a plurality of nozzles 20. The 
nozzle adapter plate 800 includes a fluid interface 810 
connectable to the first end 102 of the main manifold 
100 and a nozzle interface 820 connectable to one or 
more nozzles 20. The nozzle adapter plate 800 includes 
a plurality of fluid supply conduits 830 interconnecting a 
corresponding fluid supply conduit 30 of the main man- 
ifold 100 and a corresponding nozzle 20 mountable on 
the nozzle adapter plate interface 820. In another con- 
figuration, the nozzle adapter plate 800 includes an air 
interface 850 with air supply ports for interconnecting 
the nozzles 20 and an air preheater module 400, which 
supplies compressed air for modifying fluid flow through 
the nozzles 20 as discussed above. 
[0033] According to another aspect of the invention, 
the nozzle adapter plate 800 includes a recirculation 
conduit 840 for recirculating fluid from one or more fluid 
supply conduits 30 toward the reservoir. In one config- 
uration, the recirculation conduit 840 Is coupled to a re- 
circulation conduit 42 in the main manifold 1 00 for recir- 
culating fluid from the unused fluid supply conduit 830 
to the fluid supply conduit 1 30 in the main manifold 1 00. 
Generally, each fluid supply conduit 830 is selectably 
connectable to the recirculation conduit 840 by a valve 
or removable plug for recirculating fluid in the event that 
a corresponding nozzle is closed or a nozzle Is replaced 
by a blocking member 500 as discussed above. Accord- 
ing to this configuration, fluid from any bloclced fluid sup- 
ply conduit 830 is recirculated through the recirculation 
conduit 840 toward the reservoir by opening the valve 
or removing the plug to couple the fluid supply conduit 
830 to the recirculation conduit B40. According to anoth- 


er configuration, the recirculation conduit 840 is coupled 
only to one or more unused or blocked off fluid supply 
conduits 832 and 833, which is desired for some fluid 
dispensing applications. 

5 [0034] While the foregoing written description of the 
Invention enables anyone skilled in the art to make and 
use what is at present considered to be the best mode 
of the Invention, it will be appreciated and understood 
by those skilled in the art the existence of variations, 

10 combinations, modifications and equivalents within the 
scope of the specific exemplary embodiments disclosed 
herein. The present invention therefore is to be limited 
not by the specific exemplary embodiments disclosed 
herein but by all embodiments within the scope of the 

15 appended claims. 


Claims 

20 1. A system (10) usable for dispensing fluids Including 
hot melt adhesives, supplied from a reservoir, onto 
a substrate, the system comprising: 

a plurality of fluid dispensing nozzles (20); 
25 a fluid metering device (300) having a plurality 

of metered fluid outlets (330) for supplying fluid 
from the reservoir; 

a plurality of fluid supply conduits (30), each of 
which is interconnected between a metered flu- 

30 id outlet (330) of the fluid metering device and 

a corresponding fluid dispensing nozzle (20); 
a plurality of fluid recirculation conduits (40), 
each of which is Interconnected between a cor- 
responding fluid supply conduit (30) and one of 

35 the reservoir and fluid metering device (300); 

and 

a plurality of one-way valves (50,60, V), each 
of which is disposed in a corresponding recir- 
culation conduit, wherein each one-way valve 
^0 independently recirculates fluid from its corre- 

sponding fluid supply conduit to one of the res- 
ervoir and fluid metering device when pressure 
In the corresponding fluid supply conduit ex- 
ceeds a first threshold pressure. 

45 

2. A system according to claim 1 , wherein the plurality 
of one-way valves is a plurality of pressure relief 

valves (60). 

50 3. A system according to any one of claim 1 , wherein 
the plurality of one-way valves is a plurality of check 
valves (50), and 

wherein at least one pressure relief valve (60) 
is disposed between the plurality of check valves 
55 (50) and the reservoir, and wherein the pressure re- 
lief valve recirculates fluid received from each of the 
plurality of check valves toward the reservoir when 
pressure between the check valves and the pres- 
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sure relief valve exceeds a second threshold pres- 
sure greater than the first threshold pressure. 

4. A system according to any one of claims 1 to 3, fur- 
ther comprising a plurality of pressure monitoring 
ports (90), each pressure monitoring port connect- 
able with a corresponding fluid supply conduit for 
independently monitoring pressure In the corre- 
sponding fluid supply conduit. 

5. A system according to claim 3. further comprising a 
pressure port (90) for monitoring an average pres- 
sure In the recirculation conduits between the plu- 
rality of check vatves and the pressure relief valve. 

6. A system according to claim 3, 4 or 5, further com- 
prising a diverter valve (80) disposed between the 
plurality of check valves (50) and one of the reser- 
voir and fluid metering device, the diverter valve dis- 
posed parallel to the pressure relief valve (60), 

wherein the plurality of fluid dispensing noz- 
zles (20) are actuable between an opened and 
closed configuration, and wherein the diverter valve 
(80) is in the opened configuration when the plural- 
ity of fluid dispensing nozzles (20) are in the closed 
configuration, and the diverter valve is in the closed 
configuration when the plurality of fluid dispensing 
nozzles are in the opened configuration. 

7. A system according to any one of the preceding, 
further comprising a plurality of air supply conduits 
(30), each of which is interconnected between an 
air supply and a corresponding fluid dispensing 
nozzle (20) for modifying the dispensing of fluid 
from the fluid dispensing nozzle. 

8. A system according to any one of the preceding 
claims, further comprising: 

a main manifold (1 00) having a first end portion 
(102) with a plurality of fluid outlet ports (32) 
each coupleable to a fluid dispensing nozzle 
(20), a second interface (1 80) with a plurality of 
recirculation outlet ports (192), a fluid supply 
conduit (30) disposed in the main manifold be- 
tween the fluid metering devbe and a corre- 
sponding fluid outlet port, a fluid recirculation 
conduit (40) disposed in the main manifold be- 
tween a corresponding fluid supply conduit and 
a corresponding recirculation outlet port and a 
one-way valve (50) disposed along a coae- 
sponding fluid recirculation conduit; and 
a recirculation manifold (600) having a plurality 
of recirculation inlet ports (612) on a recircula- 
tion interface (610) mountable on the second 
interface of the main manifold, wherein each of 
the plurality of recirculation Inlet ports of the re- 
circulation manifold is coupled to a con-espond- 
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ing fluid recirculation conduit (40) of the main 
manifold. 

9. The system of claim 8, further comprising a nozzle 
5 adapter plate (800) Interconnecting the main man- 
ifold (1 00) and the plurality of fluid dispensing noz- 
zles (20), the nozzle adapter plate (800) having a 
second recirculation conduit (840) interconnectable 
with one or more fluid supply conduits (30) of the 

10 main manifold and the reservoir for recirculating flu- 
id from the one or more fluid supply conduits toward 
the reservoir. 

10. The system of claim 8, further comprising a plurality 
IS of nozzle modules (200), each nozzle module cor- 
responding to one of the plurality of fluid dispensing 
nozzles (20), and each nozzle module having a fluid 
inlet port (232) on a fluid interface (210) mountable 
with the first end portion of the main manifold, 

20 wherein the fluid inlet port of the nozzle module is 
coupled to a corresponding fluid outlet port of the 
main manifold. 

11. A system according to any one of claims 8 to 10, 
^5 wherein the recirculation manifold includes a plural- 
ity of pressure monitoring ports (90), each pressure 
monitoring port connectable with a corresponding 
fluid supply conduit for independently monitoring 
pressure in the corresponding fluid supply conduit. 

30 

12. A system according to any one of claims 8 to 11, 
wherein the plurality of one-way valves is a plurality 
of check valves (50), and each check valve inde- 
pendently recirculates fluid from the corresponding 

35 fluid supply conduit toward the reservoir when pres- 
sure in the corresponding fluid supply conduit ex- 
ceeds a first threshold pressure; and 

wherein at least one pressure relief valve (60), 
disposed in the recirculation manifold between the 

40 plurality of check valves and the reservoir, recircu- 
lates fluid from the plurality of check valves toward 
the reservoir when pressure between the plurality 
of check valves and the pressure relief valve ex- 
ceeds a second threshold pressure greater than the 

45 first threshold pressure. 

13. The system of claim 12, further comprising a pres- 
sure port (90) in the recirculation manifold for mon- 
itoring an average pressure in the recirculation con- 

50 duits between the plu rality of check valves (50) and 
the pressure relief valve (60). 

14. A system according to any one of claims 8 to 13 
when dependent on claim 6, wherein the diverter 

55 valve (80) is disposed in the recirculation manifold 

(600). 

15. A system according to any of claims 8 to 14, further 
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18. A system according to claim 17, wherein the main 
manifold includes a plurality of pressure monitoring 
ports (92) in the recirculation module, interface for 
independently monitoring pressure In the corre- 
sponding fluid supply conduit, the recirculation 
module including a plurality of pressure monitoring 
ports coupled with a corresponding pressure mon- 
itoring port (94) of the main manifold when the re- 
circulation module is Interchangeably mounted on 
the recirculation module interface of the main man- 
ifold. 


10 


15 
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comprising an airpreheater module (400) having a 
plurality of air outlet ports (462) on a preheater in- 
terface (410), 

wherein the plurality of fluid dispensing noz- 
zles (20) each have an air inlet port (222) connect- 
able with a corresponding air outlet port (462) of the 
air preheater module for modifying the dispensing 
of fluid from the con^esponding fiuid dispensing noz- 
zle. 

16. A system according to any one of claims 8 to 15, 
wherein the main manifold (100) includes a second 
end portion (104) with a plurality of fluid outlet ports 
(32) each coupleable to a fluid dispensing nozzle 
(20), and a fluid supply conduit (30) disposed in the 
main manifold between the fluid metering device 
and a corresponding fluid outlet port on the second 
end portion, the second end portion on an opposing 
end of the main manifold as the first end portion, 
wherein fluid dispensing nozzles coupled to the 
second end portion of the main manifold are offset 
relative to fluid dispensing nozzles coupled to the 
first end portion of the main manifold. 


17. A system according to claim 1 , further comprising; 25 


a main manifold (1 00) having the plurality of flu- 
id supply conduits (30), each of which is cou- 
pled between the fluid metering device (300) 
and a corresponding fluid dispensing nozzle 
(20), the main manifold (100) having a fluid re- 
circulation conduit disposed between each fluid 
supply conduit and a corresponding recircula- 
tion outlet port disposed on a recirculation mod- 
ule interface; and 

a recirculation module (600) for recirculating 
fluid from the main manifold to the reservoir, the 
recirculation module having a plurality of fluid 
inlet ports (612) disposed on a mounting sur- 
face of the recirculation module, interchangea- 
bly mountable on the recirculation module in- 
terface of the main manifold, wherein fluid inlet 
ports of the recirculation module are coupleable 
with con-esponding recirculation outlet ports 
(182) of the main manifold. 


30 
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Paten tansprOche 

1 . System (10), das verwendbar istzum Auftragen von 
Fluiden, einschlief3lich heif3en Schmelzklebstoffen, 
die aus einem Vorratsbehalter zugeteitet werden, 
auf ein Substrat, 

wobel das System umfasst: 

eine Vielzahl von Fluidauftragsdusen (20); 
eine Fluiddosiervorrichtung (300), die eine Viel- 
zahl von dosierten Fluidauslassen (330) zur 
Zuleitung von Fluid aus dem Vorratsbehalter 
aufweist; 

eine Vielzahl von Fluidzulaufleitungen (30), die 
jede mit einem dosierten Fluidauslass (330) der 
Fluiddosiervorrichtung und einer entsprechen- 
den Fluidauftragsduse (20) verbunden sind; 
eine Vielzahl von Fluidruckftihrleitungen (40), 
die jede mit einer entsprechenden Fluidzulauf- 
leltung (30) und mit dem Vorratsbehalter oder 
mit der Fluiddoslen/orrlchtung (300) verbunden 
sind; und 

eine Vielzahl von Einwegventilen (50, 60, V), 
diejedes in einer entsprechenden Ruclcfuhrlei- 
tung angeordnetsind, wobel jedes Einwegven- 
til unabhangig Fluid aus seiner entsprechen- 
den Fluidzulaufleitung in den Vorratsbehalter 
Oder in die Fluiddosiervorrichtung zurtickleltet, 
wenn der Druck in der entsprechenden Fluid- 
zulaufleitung einen ersten Schwellendruck 
ubersteigt. 

2. System nach Anspruch 1 , wobel die Vielzahl von 
Einwegventilen eine Vielzahl von Druckmlnderven- 
tilen (60) ist. 

3. System nach Anspruch 1 , wobel die Vielzahl von 
Einwegventilen eine Vielzahl von Priifventilen (60) 
ist, und wobei mindestens ein Druckminderventil 
(60) zwischen der Vielzahl von Priifventilen (50) 
und dem Vorratsbehalter angeordnet ist, und wobei 
das Druckminderventil Fluid, das von jedem der 
Prufventile empfangen wurde, zum Vorratsbehalter 
zuriickleitet, wenn der Druck zwischen den Priif- 
ventilen und dem Druckminderventil einen zwelten 
Schwellendruck ubersteigt. der uber dem ersten 
Schwellendruck liegt. 

4. System nach einem der Anspriiche 1 bis 3, das fer- 
ner eine Vielzahl von Druckuberwachungsoffnun- 
gen (90) umfasst, wobei jede Druckuberwachungs- 
offnung mit einer entsprechenden Fluidzulauflei- 
tung zum unabhangigen Uberwachen des Drucks 
in der entsprechenden Fluidzulaufleitung verblnd- 
bar ist. 

5. System nach Anspruch 3, das ferner eine Druckdff- 
nung (90) zum Ubenwachen eines Durchschnttts- 
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dmcks in den Riickfuhrieitungenzwischen derViel- 
zahl von Prufventilen und dem Druckminderventil 
umfasst. 

6. System nach Anspruch 3, 4 Oder 5. das ferner ein 5 
Umleitventil (80) umfasst, welches zwischen der 
VIelzahl von Prufventilen und dem VorratsbehSlter 
Oder der Flulddosiervorrichtung und parallel zum 
Druckminderventil (60) angeordnet ist, wobel die 
Vielzahl von Fluidauftragsdusen (20) zwischen ei- io 
ner geoffneten Stellung und einer geschlossenen 
Stellung betrelbbar ist, und wobel das Umleitventil 
(80) in der geoffneten Stellung Ist, wenn sich die 
Vielzahl von Ruidauftragsdusen in der geschlosse- 
nen Stellung befindet, und das Umleitventil in der is 
geschlossenen Stellung Ist, wenn sich die Vielzahl 
von Fluidauftragsdusen in der geoffneten Stellung 
befindet. 

7. System nach einem der vorhergehenden Anspru- 20 
Che, das femer eine Vielzahl von Luftzufuhrieitun- 
gen (30) umfasst, die jede mit einer Luftzufuhr und 
einer entsprechenden Fluidauftragsduse (20) zum 
Modifizieren des Fluidauftrags aus der Fluidauf- 
tragsduse verbunden sind. 


(800) eine zweite Riickfuhrleitung (840) aufweist, 
welche mit einer oder mehreren Fluidzulaufleitun- 
gen (30) des IHauptverteilers und dem Vorratsbe- 
hafter zum Zuruckleiten von Fluid aus einer oder 
mehreren Fluidzulaufleitungen zum Vorratsbehat- 
ter verblndbar Ist. 

10. System nach Anspruch 8, das ferner eine Vielzahl 
von Dusenmodulen (200) umfasst, wobei jedes Du- 
senmodul einer der Vielzahl von Fluidauftragsdu- 
sen (20) entspricht, und jedes Dusenmodul eine 
Fluideinlassoffnung (232) an einer Fluidschnittstel- 
le (210) aufweist, die am ersten Endabschnitt des 
Hauptverteilers anbringbar ist, wobei die Fluidein- 
lassoffnung des Dusenmoduls an eine entspre- 
chende Fluidauslassdffnung des Hauptverteilers 
angeschlossen ist. 

11. System nach einem der Anspruche 8 bis 10, wobei 
der RDckfuhrverteilereine Vielzahl von Druckiiber- 
wachungsoffnungen (90) beinhattet, und jede 
Druckiibenvachungsoffnung mit einer entspre- 
chenden Fluidzulaufleitung zum unabhangigen 
Uberwachen des Drucks in der entsprechenden 
Fluidzulaufleitung verblndbar ist. 


8. System nach einem der vorhergehenden Anspru- 
che, das ferner umfasst: 

einen Hauptverteiler (100), der einen ersten 30 
Endabschnitt (1 02) mit einer Vielzahl von Fluid- 
auslassdffnungen (32) aufweist, die jede mit ei- 
ner FluidauftragsdOse (20) verblndbar sind, ei- 
ne zweite Schnlttstelle (180) mit einer Vielzahl 
von Riickfuhrauslassoffnungen (192), eine 35 
Fluidzulaufleitung (30), die im Hauptverteiler 
zwischen der Fiuiddosiervomchtung und einer 
entsprechenden Fluidauslassdffnung angeord- 
net Ist, eine Fluidruckfuhrleitung (40), die im 
Hauptverteiler zwischen einer entsprechenden 
Fluidzulaufleitung und einer entsprechenden 
Fluidauslassdffnung angeordnet ist, und ein 
Einwegventil, das in einer entsprechenden 
Fluidruckfuhrleitung angeordnet ist; und 
einen Ruckfuhrverteiler (600), der eine Vielzahl 45 
von Ruckfuhreinlassoffnungen (612) an einer 
Ruckfuhrschnittstelle (61 0) aufweist, welche an 
der zweiten Schnlttstelle des Hauptverteilers 
anbringbar ist, wobei jede der Vielzahl von 
Ruckfuhreinlassoffnungen des Ruckfuhrvertei- so 
lers an eine entsprechende Fluidriickfuhriei- 
tung (40) des Hauptverteilers angeschlossen 
ist. 

9. System nach Anspruch 8, das femer eine Diisenad- 55 
apterplatte (800) umfasst, die den Hauptverteiler 
(100) und die Vielzahl von Fluidauftragsdusen (20) 
miteinander verbindet, wobei die Adapterplatte 


12. System nach einem der Anspruche 8 bis 11 , wobei 
die Vielzahl von Einwegventilen eine Vielzahl von 
Prufventilen (50) ist, und jedes Prufventil unabhan- 
gig Fluid aus der entsprechenden Fluidzulauflei- 
tung zum Vorratsbehalter zuruckleitet, wenn der 
Druck In der entsprechenden Fluidzulaufleitung ei- 
nen ersten Schwellendruck ubersteigt; und 

wobei mindestens ein Druckminderventil 
(60), welches im Ruckfuhrverteiler zwischen der 
Vielzahl von Prufventilen und dem Vorratsbehalter 
angeordnet ist, Fluid aus der Vielzahl von Prufven- 
tilen zum Vorratsbehalter zuruckleitet, wenn der 
Druck zwischen der Vielzahl von Prufventilen und 
dem Druckminderventil einen zweiten Schwellen- 
dmck ubersteigt, der uber dem ersten Schwellen- 
druck liegt. 

13. System nach Anspmch 12, das femer eine Druck- 
6ffnung (90) Im ROckfilhrverteilerzum Ubenwachen 
eines Durchschnlttsdrucks in den Riickfuhrleitun- 
gen zwischen der Vielzahl von Prufventilen (50) und 
dem Druckminderventil (60) umfeisst. 

14. System nach einem der Anspruche 8 bis 13, sofern 
abhangig von Anspruch 6, wobei das Umleitventil 
(80) im Ruckfuhrverteiler (600) angeordnet ist. 

15. System nach einem der Anspruche 8 bis 14, das 

femer ein Luftvonwarmmodul (400) umfasst, wel- 
ches eine Vielzahl von Luftaustrittsoffnungen (462) 
an einer Vorwarmschnittstelle (410) aufweist, 

wobei jede der Vielzahl von Fluldauftragsdu- 
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sen (20) eine Lufteintrittsoffnung (22) aufweist, die 
mit einerentsprechenden Luftaustrittsoffnung (462) 
des Luftvorwdrmmoduls zum Modifizieren der 
Fluidverteilung aus der Fluidauftragsduse verbind- 

bar ist. 

16. System nach einem der Ansprtiche 8 bis 1 5, wobei 
der Hauptverteiler (100) einen zweiten Endab- 
schnltt (1 04) mit einer VIelzahl von Fiuldausiass5fr- 
nungen (32), die jede mit einer Fluidauftragsduse 
(20) verblndbar sind, und eine Fluidzulaufleltung 
(30) beinhaltet, die im Hauptverteiler zwischen der 
Fiuiddosiervorrichtung und einer entsprechenden 
Fluidauslassoffnung am zweiten Endabschnitt an- 
geordnet ist, welcher an einem dem ersten Endab- 
schnitt entgegengesetzten Ende des Hauptvertei- 
lers liegt, wobei die Fluidauftragsdusen, die an den 
zweiten Endabschnitt des Hauptverteilers ange- 
schlossen sInd, im Verhattnis zu den Fluidauftrags- 
dusen, die an den ersten Endabschnitt des Haupt- 
verteilers angeschlossen sind, versetzt sInd. 

17. System nach Anspruch 1 , das ferner umfasst: 

einen Hauptverteiler (100), der eine Vietzahi 
von Fluidzulaufleitungen (30) aufweist, von de- 
nen jede zwischen der Fiuiddosiervorrichtung 
(300) und einerentsprechenden Fluidauftrags- 
duse (20) angeschlossen ist, wobei der Haupt- 
verteiler (100) eine Fluidruckfuhrleitung, die 
zwischen jeder Fluldzulaufleitung angeordnet 
1st, und eine entsprechende Fluidauslassoff- 
nung aufweist, die an einer RuckfQhmnodul- 
schnittstelle angeordnet ist; und 
ein Ruclcfuhnmodul (600) zum Zuruckleiten von 
Fluid aus dem Hauptverteiler zum Vorratsbe- 
halter, wobei das Ruckfuhrmodul eine Vielzahl 
von Fluideintassoffnungen (612) aufweist, die 
an einer Montagetlache des Ruckfuhrungsmo- 
duls angeordnet sind, welches austauschbar 
an der Ruckfuhmiodulschnittstelle des Haupt- 
verteilers befestigbar ist, wobei Fluideinlassoff- 
nungen des Ruckfuhrmoduls mit entsprechen- 
den Ruckfuhrauslassoffnungen (182) des 
Hauptverteilers verblndbar sInd. 

18. System nach Anspruch 17, wobei der Hauptvertei- 
ler eine Vielzahl von Dmckuberwachungsoffnun- 
gen (92) in der Ruckfuhrmodulschnittstelle zum un- 
abhangigen Uberwachen des Drucks in der ent- 
sprechenden Fluldzulaufleitung beinhaltet, und das 
Ruckfuhrmodul eine Vielzahl von Druckubenva- 
chungsoffnungen beinhaltet, die mit einer entspre- 
chenden Druckuberwachungsoffnung (94) des 
Hauptverteilers verbunden sind, wobei das Riick- 
fuhmnodul austauschbar an der Ruckfuhrschnitt- 
stelle des Hauptverteilers befestlgt ist. 
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Revendications 

1. Systdme (10) pouvant etre utilise pour distribuer 
des fluides, incluant des colles thennofusibles, de- 

5 llvr^s a partir d'un reservoir, sur un substrat, le sys- 
t6me comprenant : 

une plurality de buses (20). de distribution de 
flulde ; 

10 un disposltif de mesure de flulde (300) compor- 

tant une plurality de sorties de fluide mesurd 
(330) pour d6livrance de fluide k partir du 
reservoir ; 

une plurality de conduits (30) de d^livrance de 
IS fluide, dont chacun est raccord^ entre une sor- 

tie (330) de fluide mesurd du dispositif de me- 
sure de fluide et une buse (20) de distribution 
de fluide correspondante ; 
une pluraiite de conduits (40) de recirculation 
^0 de fluide, dont chacun est raccorde entre un 

conduit (30) de d^livrance de fluide correspon- 
dant et Tun, du reservoir ou du disposltif (300) 
de mesure de fluide ; et 
une plurality de vannes unidirectionnelles (50, 
25 60, V). dontchacune est disposde dans un con- 

duit de recirculation con^espondant, dans le- 
quel chaque vanne unidirectionnelle remet en 
circulation independamment un fluide prove- 
nant de son conduit de delivrance de fluide cor- 
30 respondant vers I'un, du reservoir ou du dispo- 

sitif de mesure de fluide lorsqu'une pression 
dans le conduit de delivrance de fluide corres- 
pondant d^passe une premiere pression de 
seuil. 

35 

2. Syst^me selon la revendication 1 , dans lequel la 
plurality de vannes unidirectionnelles est une plu- 
rality de vannes (60) de d^charge. 

40 3. Systeme selon Tune quelconque de la revendica- 
tion 1 ou 2, dans lequel la pluraiite de vannes uni- 
directionnelles est une pluraiite de vannes (50) de 
non-retour, et 

dans lequel au moins une vanne (60) de dS- 

4s charge est dispos6e entre la plurality de vannes 
(50) de non-retour et le reservoir, et dans lequel la 
vanne de d6charge remet en circulation un fluide 
re^u de chacune de la plurality de vannes de non- 
retour vers le reservoir lorsqu'une pression entre les 

50 vannes de non-retour et la vanne de d^charge d^- 
passe une seconde pression de seuil plus dlev^e 
que la premiere pression de seuil. 

4. Systeme selon I'une quelconque des revendica- 
55 tions 1 k 3, comprenant en outre une pluraiite d'ori- 
fices (90) de surveillance de pression, chaque ori- 
fice de surveillance de pression pouvant etre rac- 
corde k un conduit de delivrance de fluide corres- 
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pondant pour une surveillance ind^pendante de 
pression dans le conduit de delivrance de f luide cor- 
respondant. 

Systfeme selon la revendication 3, comprenant en 
outre un orifice (90) de pression destine k surveiller 
une pression moyenne dans les conduits de recir- 
culation entre la plurality de vannes de non-retour 
et la vanne de d6charge. 

Systenne selon la revendication 3, 4 ou 5, compre- 
nant en outre une vanne (80) de derivation dispo- 
see entre la pluralite de vannes (50) de non-retour 
et Tun du r^ervoir ou du dispositif de mesure de 
flulde, la vanne de derivation §tant dlspos6e parai- 
l&lement k la vanne (60) de d^harge, 

dans lequel la plurality de buses (20) de dis- 
tribution de fluide peut etre actionnee entre une 
configuration ouverte et femnee, et dans lequel la 
vanne (80) de derivation est en configuration ouver- 
te lorsque la plurality de buses (20) de distribution 
de fluide est en configuration ferm^e, et dans lequel 
la vanne de derivation est en configuration ferm^e 
lorsque la pluralite de buses de distribution de fluide 
est en configuration ouverte. 

Systdme selon I'une quelconque des revendica- 
tions precedentes, comprenant en outre une plura- 
lity de conduits (30) d "alimentation en air, dontcha- 
cun est raccorde entre une alimentation en air et 
une buse (20) de distribution de fluide correspon- 
dante dans le but de modifier la distribution de fluide 
k partir de la buse de distribution de fluide. 

Syst^me selon I'une quelconque des revendlca- 
tlons precedentes, comprenant en outre : 

un collecteur principal (100) comportant une 
premiere partie d'extr^mite (102) munle d'une 
pluralite d'orifices (32) de sortie de fluide pou- 
vant etre accouptes chacun avec une buse (20) 
de distribution de fluide, une seconde interiace 
(1 80) pourvue d'une plurality d'orifices (1 92) de 
sortie de recirculation, un conduit (30) de deli- 
vrance de fluide dispose dans le collecteur prin- 
cipal entre le dispositif de mesure de fluide et 
un orifice de sortie de fluide correspondant, un 
conduit (40) de recirculation de fluide dispose 
dans le collecteur principal entre un conduit de 
delivrance de fluide correspondant et un orifice 
de sortie de recirculation correspondant et une 
vanne unidirectionnelle (50) disposee le long 
d'un conduit de recirculation de fluide 
correspondant ; et 

un collecteur (600) de recirculation comportant 
une pluralite d'orifices (612) d'entr§e de recir- 
culation situes sur une Interface (61 0) de recir- 
culation pouvant §tre mont6e sur la seconde in- 


terface du collecteur principal, 

dans lequel chacun de la plurality d'orifices d'entr^e 
de recirculation du collecteur de recirculation est 
5 associe d un conduit (40) de recirculation de fluide 
con^espondant du collecteur principal. 

9. Systeme selon la revendication 8, comprenant en 
outre une plaque (800) fomnant un adaptateur de 

10 buses raccordant le collecteur principal (100) et la 
plurality de buses (20) de distribution de fluide, la 
plaque (800) fomnant un adaptateur de buses com- 
portant un second conduit (840) de recirculation 
pouvant etre raccorde avec un ou plusieurs con- 

15 duits (30) de delivrance de fluide du collecteur prin- 
cipal et le reservoir, dans le but de remettre en cir- 
culation un fluide provenant d'un ou de plusieurs 
conduits de delivrance de fluide vers le reservoir 

20 10. Systeme selon la revendication 8, comprenant en 
outre une pluralite de modules (200) de buses, che- 
que module de buse correspondant k I'une de la 
pluralite de buses (20) de distribution de fluide, et 
chaque module de buse comportant un orifice (232) 

25 d'entree de fluide situe sur une interface (210) de 
fluide pouvant §tre montee avec la premiere partie 
d'extremite du collecteur principal, 
dans lequel rorifice d*entree de fluide du module de 
buse est associe k un orifice de sortie de fluide cor- 

30 respondant du collecteur principal. 

11. Systeme selon Tune quelconque des revendica- 
tlons 8 & 10, dans lequel le collecteur de recircula- 
tion oomprend une pluralite d'orifices (90) de sur- 

35 velllance de pression, chaque orifice de surveillan- 
ce de pression pouvant etre raccorde au conduit de 
delivrance de fluide correspondant pour une sur- 
veillance independante de pression dans le conduit 
de delivrance de fluide correspondant. 

40 

12. Systeme selon I'une quelconque des revendica- 
tions 8 a 1 1 , dans lequel la pluralite de vannes uni- 
directionnelles est une pluralite de vannes (50) de 
non-retour, et chaque vanne de non-retour remet 

45 en circulation independamment un fluide provenant 
du conduit de delivrance de fluide correspondant 
vers le reservoir lorsque que la pression dans le 
conduit de delivrance de fluide correspondant de- 
passe une premiere pression de seuil ; et 

50 dans lequel au moins une vanne (60) de de- 

charge, disposee dans le collecteur de recirculation 
entre la pluralite de vannes de non-retour et le re- 
servoir, remet en circulation un fluide provenant de 
la pluralite de vannes de non-retour vers le reservoir 

55 lorsqu'une pression entre la pluralite de vannes de 
non-retour et la pression de la vanne de decharge 
depasse une seconde pression de seuil plus eievee 
que la premiere pression de seuil. 
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13. Syst&me selon la revendication 12, comprenant en 
outre un orifice (90) de pression situd dans le col- 
lecteur de recirculation, destine h surveiller une 
pression moyenne dans les conduits de recircula- 
tion entre la plurality de vannes (50) de non-retour 
et la vanne (60) de d^charge. 

14. Syst^me selon I'une queloonque des nevendlca- 
tlons 8^13 lorsqu'elle depend de la revendication 
6, dans lequel la vanne (80) de derivation est dis- 
posde dans le collecteur (600) de recirculation. 

15. Systeme selon Tune quelconque des revendica- 
tions 8^14, comprenant en outre un module (400) 
de pr6chauff age d'air comportant une plurality d'orl- 
fices (462) de sortie situ^s sur une interface (410) 
de pr^hauffage, 

dans lequel les plusieurs buses (20) de distri- 
bution de fluide comportent chacune un orifice 
(222) d'entree d'air pouvant etre raccord6 k I 'orifice 
(462) de sortie d'air correspondent du module de 
pr6chauffage d'air dans le but de modifier la distri- 
bution de fluide k partir de ia buse de distribution 
de fluide correspondante. 

16. Systeme selon I'une quelconque des revendica- 
tions 8^15, dans lequel le collecteur principal (1 00) 
comprend une seconde partie d'extr§mft6 (104) 
pourvue d'une plurality d'orifices (32) de sortie de 
fluide pouvant etre accouples chacun avec une bu- 
se (20) de distribution de fluide, et un conduit (30) 
de dellvrance de fluide dispose dans le collecteur 
principal entre le disposltif de mesure de fluide et 
un orifice de sortie de fluide correspondent situ6 sur 
la seconde partie d'extrSmitS, la seconde partie 
d'extr^mite §tant situ^e k rextrdmitd opposde du 
collecteur principal comme la premiere partie d'ex- 
tremite, 

dans laquelle des buses de distribution de fluide, 
associees a la seconde partie d'extr6mit6 du collec- 
teur principal, sent d§cal6es par rapport aux buses 
de distribution de fluide associees k la premiere 
partie d'extremite du collecteur principal. 


mettre en circulation un fluide provenant du col- 
lecteur principal vers le reservoir, le module de 
recirculation comportant plusieurs orifices 
(612) d'entree de fluide disposes sur une sur- 
5 face de montage du module de recirculation, 

pouvant etre mont6 de manifere Interchangea- 
ble sur rinterface de module de recirculation du 
collecteur principal, dans lequel des orifices 
d'entree de fluide du module de recirculation 
peuvent §tre associds k des orifices (182) de 
sortie de recirculation du collecteur principal. 

18. Systeme selon la revendication 17, dans lequel le 
collecteur principal comprend une plurality d'orifi- 
ces (92) de surveillance de pression dans interface 
de module de recirculation, servant k surveiller in- 
d6pendamment une pression dans le conduit de dS- 
livrance de fluide correspondant, le module de re- 
circulation incluant une plurality d'orifices de sur- 
veillance de pression associes 6 un orifice (94) de 
surveillance de pression correspondant du collec- 
teur principal lorsque le module de recirculation est 
monte de mani^re interchangeable sur I'interface 
de module de recirculation du collecteur principal. 
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17. Systeme selon la revendication 1, comprenant en 45 
outre ; 


un collecteur principal (1 00) comportant la plu- 
ralite de conduits (30) de ddlivrance de fluide, 
dont chacun est raccord6 entre le dispositif so 
(300) de mesure de fluide et une buse (20) de 
distribution de fluide correspondante, le collec- 
teur principal (100) comportant un conduit de 
recirculation de fluide dispose entre cheque 
conduit de d^livrance de fluide et un orifice de ss 
sortie de recirculation correspondant dispose 
sur une interface de module de recirculation ; et 
un module (600) de recirculation destine k re- 
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